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CHAPTER 42

PERMANENTLY IhISTALLED SWIMMING, WA.DING,
IMMERSION AND TIIERAPEUTIC POOLS. Those that

POOL. Manufactured or field-constructed equipment
designed to contain water on a permanent or semip-ermanent
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basis and used for swimming, wading, immersion, or therapeu-
tic purposes.

84202.2 Flexible cords. Flexible cords used in conjunction
with a pool, spa, hot tub or hydromassage bathtub ltral be
installed in accordance with the following:

1. For other tlran underwater luminaires, fixed or stationarv
equipment shall be permined to be connected with a flexi_
ble cord to facilitate removal or disconnection for mainte_
nanc
cord
SUPP

sEcTtoN E4202
wtRtNc METHODS FOR POOLS, SPAS, HOT TUBS

AND HYDROMASSAGE BATHTUBS

M202.1 General. Wiring melhods used in conjunction with per_
manently installed swimming pools, spas, hot tubJ or
hydromassage bathtubs shall be installed in accordance with
TableFA2A.| and Chapter 38 except as otherwise stated in this

generators. fiffi. 
storable swimming pools shall comply with Section

)

I
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SECTION E4201
GENERAL

MAXIMUM WATER LEVEL. The highest level that water
can reach before it spills out.

NO-NICIIE LUMINAIRE. A luminaire intended for instat-
lation above or below the water without a niche.

POOL COVER, ELECTRICALLY OPERATED. Motor_
driven equipment designed to cover and uncover the water sur_
face of a pool by means of a flexible sheet or rigid frame.

SELF-CONTAIMD SpA OR HOT TUB. A factory_fabri_

such as pumps, filters :1t11 
t-tit corsisting of a spa or hot tub vessel with all

*"oug6f+jii"oil;il; lfer-girculating, 
heating and-control equipment integral to

, una not roUrl'S;il the unit. Equipment may include pumps, air blowers, heaters,

84207 provides specific rules for storable t""il #;;; Iuminaires, controls and sanitizer generators.

!1?9! n-"1ges specific rules for spas and hot tubs. Section SPA OR HOT TUB. A hydromassage pool, or tub for recre-
F4'209 provides specific rules tbr hydroma5sdge bathtubs. ational or therapeutic use, not located in health care facilities,
E411l.ZDefinitions. designed for immersion of users, arrd usuaily having a filter,

coRD-AND-*LUG-coNNECTED LrcHrrNG ASSEM. Hil:XtriTTJ-H#f i1-ffJi"*'"?",',fr:H:l':l',:'U;
BLY' A lighting assembly consisting of a cord-and-p-Luc;co1- ground or supporting structure. drn"rily, u ,pu oi hot tub is
nected ftansformer and a luminaire intended for installation in iot designed-or in.re-naea to have its contents drained or dis_
the wall of a spa, hot tub, or storable pool. charged after each use.

able fabric walls regardles's of dimension.

ng
FOUNTAIN. Fountains, ornarnental pools, rtisplay pools, anC g[
reflection poois. The definitron does not include cirinking foun- cg
tains. components separated by the pool wall.

WE'I'-NICHE LUMINAIRE. A lurninaire intended for
installation in a forming shell mcunted in a poo! or fountain
structure where the luminaire will be completely surrounded
by water.
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equipmentg AWG
and shall be hment

Plug'

2. Flexible cord that is supplied as part of a listed under-
water swimming pool lighting luminaire shall be per-
mitted to be installed in any of the permitted wiring
methods frorn the luminaire to a deck box or other
enclosure. Splices shail not be made within a raceway.

The equipment grounding conductor shall be an insu-
lated copper conductor that is not smaller than the sup-
ply conductors and not smaller than 16 AWG.

3. A listed packaged spa or hot tub installed outdoors that is
GFCI protected shall be permitted to be cord and plug-
connected provided that such cord does not exceed 15

feet(4572 mm) in length.

4. A listed packaged spa or hot tub rated at 20 amperes or
less and installed indoors shall be permitted to be cord
andplug-connected io facilitate maintenance and repair.

5. For other than underwater and storable pool lighting
luminaire, the requirements of Item I shall apply to any
cord-equipped luminaire that is located within 16 feet
(4877 mm) radially from any point on the water surface,

84202.3 Double insulated pool pumps. A listed cord and

plug-connected pool pump incorporating an approved system
of double insulation that provides a means for grounding only
the internal and nonaccessible, noncunent-carrying metal
parts of the pump shall be connected to any wiring method rec-
ognized in Chapter 38 that is suitable for the location. Where
the bonding grid is connected to the equipment grounding con-
ductor of the motor circuit in accordance with Section
E4204.2,Item 6.1, the branch circuit wiring shall comply with
Sections E.4202.1 and E4205.5.

TABLE E4202.1
ALLOWABLE APPLICATIONS FOR WIRING METHODS", b' 

", 
d, E' I. g. h' I

For SI: I foot = 304.8 rnm.

a. For all wiring methods, see Section 81205 for equipment grounding conductor requirements.

b. Limited to use within buildings.
c. Limited to use on or within buildings.
d. Metal conduit shall be constructed of brass or other approved corrosion-resistant metal.

e. Permitted only for existing installations in accorCance with the exception to Section 84205.6.

f. Limited to use at pool, spa or hot tub equipment where fle<ibility is necessary. For spas and hot tubs, the maximum length shall be 6 feet.

g. L,imitedtouseinindividuallengthsnottoexceed6feet.ThetotallengthofallindividualrunsofLFMCandLFNMCshallnotexceedl0feet.LFNMCTlpeBshall
be limited to lengths not exceeding 10 feet.

h. Flexible cord shall be installed in accordance with Section E4202.2.
i. Nonmetallic conduit shall be rigid polyvinyl chloride conduit Type PVC or reinforced thermosetting resin conduit Type RTRC.

j. Aluminum conduits shall not be permitted in the pool area where subject to corrosron.

k. Where installed as direct burial cable or in wet locations, Type MC cable shall be listed and identified for the location.

l, See Section U202.3 for listed, double-insulated pool pump motors.

WIRING LOCATION OR PURPCSE
ation allowed where marked with an

AC, FMC,
NM. SR. SE EMT ENT

tMcl, RMCI,
RNCI LFMC LFNMC UF MCk

FLEX
CORD

Panelboard(s) that supply pool equipment:
from service equipment to panelboard

Ao'"
SR not pei Ac Ao A A Ae Ae

Wet-niche and no-niche luminaires: from
branch circuit OCPD to deck or iunction
hox

ACb only Ac Ab A A AD

Wet-niche and no-niche luminaires: from
deck or iunction box to forrnine shell

Ao A Ah

Dry niche: from branch circuit OCPD to
luminaires

ACb only A" Ao A A Ao

Pool-associated rriotors: i'rom branch circuit
OCPD to motor

AD a. Ab A Ar Af Ab A

Packaged or seH-contained outioor spas and
hot F:bs with underrater luminaire: Aom
branch circuit OCPD to spa or hot tub

ACo only Ac Ab A Af Af Ao Att

Packaged or self-contained outdoor spas and

hot tubs without undenvater luminaire: from
branch circuit OCPD to spa or hot tub

Ab A- AD n Af Af Ab A An

Lrdoor spas and hot tubs, hydromassage
bathtubs, and other pool, spa or hot tub
associated equiprnent: from branch circuit
OCPD to equipment

Ab Ac N A A A A A An

Connection at pool lighting transformers ACb onlv Ac N A Ac Ac Ab
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sEcTloN E4203
EOUIPMENT LOCATION AND CLEARANCES

84203.1 Receptacle outlets. Receptacles outlets shall be
installed and located in accordance with Sections E4203.1.1
through E4203.1.5. Distances shall be measured as the shortest
pattr that arr appliance supply cord connected to the receptacle
would follow without penetrating a floor, wall, ceiling, door-
way with hinged or sliding door, window opening, or other
effective permanent barrier.

located between 6 feet and 10 feet (1829 mm and 3048 mm)
from the inside walls ofpools and outdoor spas and hot tubs,

and, where so located, shall be single and ofthe locking and
grounding type and shall be protected by ground-fault cir-
cuit intemrpters.

Otherreceptacles on the property shall be located not less

than 6 feet (i829 rnrrr) frorrr the inside walls cf pools and
outdoor spas and hot tubs.

84203.1.2 Where required. At least one 125-volt, 15- or
2}-anryere receptacle supplied by a general-purpose branch

circuit shall be located a minimum of 6 feet ( 1829 mm) from
and not more than 20 t-eet (6096 mm) from the inside wall of
poois and outdoor spas and hot tubs. This receptacle shall be

located not more than 6 feet, 6 inches (1981 mm) above the
floor, plaiform or grade ievel serving the pool, spa or hot tub.

84203.1.3 GFCI protection. All 15- and 20-ampere, singie
phase, 125-volt receptacles located within 20 feet (6096
mm) of the inside walls of pools and outdoor spas and hot
tubs shall be protected by a ground-fault cicuit-inierrupter.
Outlets suppiying pcol pump notors fiom branch cticuits
with short-circuit and ground-fault protection rated 15 or 20

:imperes, 125 volt or 24A volt, single phase, whether by
receptacle or direct connection, shall be provided with

84203.2 Switching devices. Switching devices shall be
located not less than 5 feet (1524 mm) horizontally from the
inside walls ofpools, spas and hot tubs except where separated

from the pool, spa or hot tub by a solid fence, wall, or other per- 2.

manent barrier or the switches are listed for use within 5 feet
(1524 mm). Switching devices located in a room or area con-

taining a hyciromassage bathtub shall be located in accordance
with the general requirements of this code.

E4203.3 Disconnecting means. One or more means to simulta-

SWIMMING POOLS

means shall be readily accessible and within sight from the

equipment it serves and shall be located at least 5 feet (!524
mm) horizontally from the inside walis of a pool, spa, or hot tub

unless separated from the open waterby a permanently installed
barrier that provides a 5 foot (1524 mm) or greater reach path.

This horizcntal distance shall be measured from the water's
edge along the shortest path required to reach the disconnect.

84203.4 Luminaires and ceilirrg fans. Lighting outlets,
and ceiling-suspended paddle fans shall be

84203.1.1 Location. Receptacles that provide power for V*:{9u=::t*1":t:"0 in accordance with SectionsE4203'4l
-- ;;;;; \ throush 84203.4.s.

water-pump motors or other loads directly related
culation and sanitation system shall be permitted to be E4203.4.1 Outdoor location. In outdoor pool, outdoor

spas and outdoor hot tubs areas, luminaires, Iighting outlets,
and ceiling-Suspended paddle fans shall not be instalied
over the pool or over the area extending 5 feet (1524 mm)
horizontally from the inside walls of a pool except where no
part of the luminaire or ceiling-suspended paddle fan is less

than 12 feet (3658 mm) above the maximum waier level.

F/203.4.Zlndoor locations. In indoor pool areas, the limi
tations of Section E4203.4.I shall apply except where the
luminaires, ligirting outlets and ceiling-suspended paddle
fans comply with all of the following conditions:

1, The luminaires are of a totally enclosed type;

2. A ground-fault circuit intemtpter is installed in the

branch circuit supplyirrg the luminaires or ceil-
ing-suspended (paddle) fans; and

3. The disiance frorn iire t otiom of ihe lu;iinaire or ceil-
ing-suspended (paddle) fan to the maximum water
level is not less than 7 feet, 6 inches (2286 mm).

F,,4203.4,3 Edsting lighting outlets and luminaires.
Existing lighting ouflets and lurninaires that are iocated
within 5 feet (i524 mm) horizontaiiy from the inside walls
ofpools and orrtCoor spas and hot t:bs shall be permitted to
be located not less than 5 feet (1524 rn-m) verticaily above

the maximum water level, provided that such luminaires
and outlets arerigidly attached to the existing structure and

are prbtected by a ground-fault circuit-interrupter.

E4203,4.4lndoor spas and hot tubs.

Luminaires, lighting outleis, and ceiiing-suspended
paddle fans located over the spa or hot tub or within 5

f'eet (1524 mnn) from the inside walls of the spa or hot
tub shall be a minimum cf 7 feet,6 inches (2285 rnm)
above the maxirnum water ievel and shall be pro-
tected by a ground-fault circuit intemtpter.

Luminaires, lighting outlets, anC ceiling-sus-
pended paddle fans that are located 12 feet (365 8 mm)
or more above the maximum water level shall not
require ground-fault circuit intemrpter protection.

Luminaires protected by a ground-fault circuit inter-
rupter and complying with ltem 2.I or 2.2 shall be
permitted to be installed less than 7 feet, 6 inches
(2286 mn) over a spa or hot tub.

2. 1. Recessed luminaires shall have a glass or plas-
tic lens and nonmetallic or elecfrically isolated
metal trim, and shall be suitable for use in
damp locations.

l-

neously disconnect all ungrounded conductors for all utilization
gqujpment, other than lighting, shall be provided. Each of such

E,4203.1.4 Indoor locations. Receptacles shall be

not iess than 6 feet (1829 mm) from the inside walls of
indoor spas and hot tubs. A minimum of one 1 25-volt recep-
tacle shall be located between 6 feet (1829 mm) and 10 feet
(3048 mm) fromtheinside walls of indoor spas orhottubs.

84203.1.5 Indoor GFCI protection. ail 125-voit reccpta-

cles raied 30 amperes or less and located within l0 feet
(3048 mm) of the inside walls of spas and hot tubs installed
indoors, shall be protected by ground-fault circuit-inter-
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2.2. Surface-mounted luminaires shall have a
glass or plastic globe and a nonmetallic body
or a metailic body isoiated from contact. Such
luminaires shall be suitable for use in damp lo-
cations.

84203.4.5 GFCI protection in adjacent areas.
Luminaires and outlets that are installed in the area extend-
ing between 5 feet(1524 mm) and 10 feet (3C48 mm) frcm
the inside walls ofpools and outdoor spas and hot tubs shall
be protected by ground-fault circuit-intemrpters except
where such fixtures and outlets are installed not less than-5
feet ( 1524 mm) above the maximum water level and are rig-
idly attached to the structure.

84203.5 Other outlets. Other outlets such as for remote con-
trol, signaling, fire alarm and communications shall be not less
than 10 feet (3048 mm) from the inside walls of the pool. Mea-
surements shall be determined in accordance with Section
84203.1.

84203.6 Overhead conductor clearances. Except where
installed with the clearances specified in Table E4203.5, the
following parts ofpools and outdoor spas and hot tubs shall not
be placed under existing service-drop conductors or any other
open overhead wiring; nor shall such wiring be installed above
the foilowing:

l. Pools and the areas extending l0 feet (3048 mm) hori-
zontally from the inside of the walls of the pool;

2. Divng siructi.iies; ur

3. Observation stands, towers, and platforms.

Overhead conductors of network-powered broadband com-
munications systems shall comply with the provisions in Table
Fy',203.5 for conductors operating ai 0 to 750 volts to ground.

Utility-owned, -operated and -maintained communications
conductors, community antenna system coaxial cables and the
suppofiing messengers shall be permitted at a height Gf not less
than 10 feet (3048 mm) above swimming and wading pools, div-
ing structures, and observation stancis, towers, and piatforms.

84203.7 Underground wiring. Underground wiring shall not
be installed under or within the area extending 5 feet( 1 5 24 mm)
horizontally from the inside walls of pools and outdoor hot tubs
and spas except where the wiring is installed to supply pool, spa
or hot tub equipment or where space limitations prevent wiring
from being routed 5 feet (1524 lrru;',;t) or more horizontally from
the inside walls. Where installed within 5 feet ( I 524 mm) of the
inside walls, the wiring method shall be a complete raceway
system of rigid metal conduit, intermediate metal conduit or a
nonmetallic raceway system. Metal conduit shall be corrosion
resistant and suitable for the lccation. The minimurn cover
depth sha!! be in accordance with TableE4203.7,

I
t

SEETION E42O4
BONDING

ce. The equipotential bonding required by I
nstalleri to reduce voltage gradients in the ,[
ed. \

TABLE E4203.5

TABLE E4243.7
MINIMUM BURIAL DEPTHS

For SI: I inch = 25.4 mm.

a. Raceways approved for burial only where concrete-encased shall require a concrete ervelope not less than 2 inches in thickness.

\

CVERHEAD CONDUGTCR CLEARANCES

INSULA.TED SUPPLY OR SERVICE DROP CABLES,
0.750 VOLTS TO GROUND, SUPPORTED ON AND

CABLED TOGETHER WITH A-Ii EFFECTIVELY
GFOUNDED BARE MESSENGEB OR EFFECTIVELY

GROUNDED NEUTRAL CONDUCTOR
(feet)

ALL OTHER SUPPLY OH SERVICE DROP CONDUCTORS
(teet)

Voliage to ground

-_r-
0-15 kV I Greater than 15 to 50 kV

A. Clearance in any direction to
tJre water level, edge of water
surface, base of diving platform,
or permanently-anchored raft

22.5 25 a1

B. Clearance in any direction to
the diving platforrn 14.5 T7 l8

For SI: I foot = 304.8 mm.

WIRING METHOD UNDERGROUND WIRING (inches)

Rigid metal conduit o

lntermediate metal conduit o

Nonmetallic raceways listed for direct burial wiihout concrete encasement l8

Other approved racewaysa 18
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E'42A4.2 Bonded parts. The parts of pools, spas, and hot tubs

specified in Items I ttrough 7 shall be bonded together using
insulated, covered or bare solid copper conductors not smaller
than E AWG orusing rigid metal conduit of brass or otheriden-
tified corrosion-resistant metal. An 8 AWG or larger solid cop-
per bonding conductor provided to reduce voltage gradients in
the pool, spa, or hot tub area shafl not be required to be
extended or attached to refirote panelboards, service equip-
ment, or electrodes. Connections shall be made by exothermic
welding or by listed pressure connectors or clamps that are
labeled as being suitable for the purpose and that are made of
stainless steel, brass, copper or copper alloy. Connection
devices or fittings that depend solely on solder shall not be

used. Sheet metal screws shall not be used to connect bonding
conductors or connection devices:

1. Conductive pool shells. Bonding to conductive pool
shells shall be provided as specified in Item I.l or 1.2.

Poured concrete, pneumatically appiied or sprayed con-
crete, and concrete block with painted or plastered coat-
ings shall be considered to be conductive materials
because of their water permeability and porosity. Vinyl
iiners and fiberglass composite shells shall be considered
to be nonconductive materials.

1.1, Sf-ruchrral Reinforcing Steel. Unencapsulated
structural reinforcing steel shall be bonded
together by steel tie wi.res or the equivalent.
Where structural reinforcing steel is encapsu-
latsd in a nonconducd..re coirpou:id, a copptrr
conductor grid shall be installed in accordaace
with Item 1.2.

1.2. Copper Conductor Grid. A copper conductor
grid shall be proviCed and shall comply wiih
Items i,2.1 iirough i.2.4:

1.2.1. tt shall be constructed of minimurn 8

AWG bare solid copoer conductors
bonded to each other at ail points of
crossing.

L2.2. It shail conform io the contour of the
pool and the pool deck.

L2.3. It siiall be arranged in a 12 inch (305
mm) by 12 inch (305 mm) network of
conductors in a uniformly spaced per-
perrdicular grid pattern wi*.h a tolerance
of 4 Lnches (102 mm).

L2.4. lt shall be secured within or under the
pool not more than 6 inches (152 mm)
from the outer contour ofthe pool shell.

Perimeter surfaces. The perimeter surface shall extend
for 3 feet (914 mm) horizontally beyond the inside walls
of the pool and shall include unpaved surfaces, poured
concrete and other types of paving. Bonding to perimeter
surfaces shall be provided as specifred in[tem2.7 or2.2
and shall be attached to the pool, spa, or hot tub reinforc-
ing steel or copper conductor grid at a minimum of four
points uniformly spaced around the perimeter of the

SWIMMING POOLS

pool, spa, or hot tub. For nonconductive pool shells,
bonding at four points shall not be required.

2. l. Structural Reinforcing Steel. Structural reinforc-
ing steel shall be bonded in accordance with Item
1.1 .

2.2. Ntemate Means. Where struciural reinforcing
steel is not available or is encapsulated in a

nonconductive compound, a copper conduc-
tor(s) shall be used in accordance with Items
2.2.1through2.2.5:

2.2.1. At least one minimum 8 AWG bare
solid copper conductor shall be pro-
vided.

2.2.2. The conductors shall follow the contour
of the perimeter surface.

2.2.3. Splices shall be listed.

2.2.4. The rcquired conductor shall be 18 to 24
inches (457 to 610 mm) from the inside
walls of the pool.

2.2.5. The rcquired conductor shall be secured
within or under the perimeter surface 4
to 6 inches (102 mrn to 152 mm) below
the subgrade.

Metallic components. All meiallic parts of the pool struc-
ture, including reinforcing metal not addressed in Item
t. 1. shall be bonrie.d. Wbere reinforcing steei is encapsr.-
lated with a nonconductive compound, the reinforcing
steel shall not be required to be bonded.

Underwater lighting. All metal forming shells and

mounling brackets of no-niche lumiuaires shali bc
borrded.

Exception: Listed low-voltage lighting systems rvitJr

nonmetallic forming shells shall nctrequire bonding.

Metal frttings. All metal fittings within or attached to the
pool structure shall be bonded. Isolated parts that are not
over4inches (102 mm) in any dimension anddo notpen-
etrate into the pool structure more than 1 inch (25.4 mm)
shall not require bonding.

Electrical equipment. Metal parts of electrical equipment
associated with the pool waier circulating system,
including pump motors and metal parts of equiprnent
associated with pool covers, including electric motors,
shall be bonded.

Exception: Metal parts of listed equipment incorpo-
rating an approved system of double insulation shall
not be bonded.

6.i. Double-Insulated Water Pump Motors. Where a
double-insulated water pump motor is installed
under the provisions of this item, a solid 8 AWG
copper conductor of suffrcient length to make a
bonding connection to a replacement motor shall
be extended from the bonding grid to an accessi-
blepoint in the vicinity of the pool pump motor.

3

A-

5.

6.
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SWIMMING POOLS

Where there is no connection between the swim-
ming pool bonding grid and the equipment
grounding system for the premises, this bonding
conductor shall be connected to the equipment
grounding conductor of the motor circuit.

6.2. Pool Water Heaters. For pool water heaters ratecl
at more than 50 amperes and having specific
instructions regarding bonding and grounding,
only those parts designated to be bonded shall be
bonded and only those parts designated to be
grounded shall be grounded.

7. Metal wiring methods and equipment. Metal-sheathed
cables and raceways, metal piping, and all fixed metal
parts shall be bonded.

Exceptions:

l. Those separated from the pool by a permanent
barrier shall not be required to be bonded.

2. Those greater than 5 feet (1524 mm) horizon-
tally from the inside walls of the pooi shall not
be required to be bonded.

3. Those greater than 12 feet (3658 mm) measured
vertically above the maximum water level of
the pocl, or as measured vertically above any
observation stands, towers, or platforms, or any
diving structures, shall not be required to be
bonded.

E,4204.3 ?ool watcr. Tliu pou! waier siiall be interitionally
bonded by means of a conductive surface area not less than 9
square inches (5806 mm2) installed in contact with the pool
water. This bond shall be permitted to consist of parts that are
requiled to be bonded in Section 84204.2.

E4Z04.4Bonding of outdoor hot tubs and spas. Ouidoor hot
tubs and spas shall comply with the bonding requirements of
Sections M204.1 tlrough 84204.3. Bonding by rnetal-to-
metal rnounting on acommon fra-me or base shallbe permitted.
The metal bands or hoops used to secure wooden staves shall
not be required to be bonded as required in Section 84204.2.

E4204.5 Bonding of indoorhottubs andspas. The following
parts of indooi hot tubs and spas shall be bonded together:

1. All metal fittings within or attached to the hot tub or spa
structure.

Metal parts of electrical equipment associated with the
hot tub or spa waier circuiating system, including pump
motors.

Metal raceway and metal piping that are within 5 feet
(1524 mm) of the inside walls of the hot tub or spa and
that are not separated from the spa or hot tub by a perma-
nent barrier.

All metal surfaces that are wirhin 5 feet (1524 mm) of the
inside walls of the hot'rub or spa and that are not sepa-
rated from the hot tub or spa area by a permanent barrier.

Exceptions:

l, Small conductive surfaces not likely to become
energized, such as air and waterjets and drain
fittings, where not connected to metallic piping,

towel bars, mirror frames, and similar
nonelectrical equipment, shall not be required
to be bonded.

2. Metal parts of electrical equipment associated
with the water circulating system, including
pump motors that are part of a listeci self_con_
tained hot tub or spa.

5. Electrical devices anci conhols that are not associated
with the hot tubs or spas and that are located less than 5
feet(1524 mm) from such units.

E4204.5.1Methods. All metal parts associated with the hot
tub or spa shall be bonded by any of the following methods:

1. The interconnection of threaded metal piping and frt-
tings.

2. Metal-to-metal mounting on acommon frame orbase

3. The provision of an insulated, covered or bare solid
copper bonding jumper not smaller than 8 AWG. It
shall not be the intent to require that the 8 AWG or
larger solid copper bonding conductor be extended or
attached to any remote panelboard, service equip-
ment, or any elecfrode, but cnly that it shall be
employed to eliminate voltage gradients in the hot tub
or spa area as prescribed.

84204.5.2 Connections, Connections shall be made bv
exotherrnic welding or by listed pressure ccnneciors or
cla:nps thai are labeleC as being suitable fcr the purpose anC
that are made of stainicss steei, brass, copper or ccpper
alloy. Connection devices or fittings that depend solely on
solder shall not be used. Sheet metal screws shall not be
used to connect bonding conductors or connection devices.

sEcTtoN E4205
GROUNDING

L420S.l Equipment to be grounded. The following equip-
ment shall be grounded:

1. Through-wall lighting assemblies and underwater
luminaires other than those low-voltage lighting
products listed for the application without a glounding
conductor.

2. Ail electrical equiprnent locaied witr\irr 5 feet ( 1524 rnrn)
of the inside waii of the pool, spa or hot tub.

3. All electrical equipment associated with the recirculat-
ing system of the pool, spa or hot tub.

4. Junctionboxes.

5. Transformer enclosures.

6. Ground-fault circuit-intemrpters.

7. Panelboards that are not part of the service equipment
and that supply any eiectricai equipment associated with
the pool, spa or hot hrb.

84205.2 Luminaires artd related equipment. Through-wall
lighting assemblies, wet-niche, dry-niche, or no-niche
luminaires shall be connected to an insulated copper equip-
ment grounding conductor sized in accordance with Table

2.

3.

+.
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E3908.12 but not smaller than 12 AWG. The equipment
grounding conductor between the wiring chamber of the sec-
ondary winding of a transformer and a junction box shall be
sized in accordance with the overcunent device in such circuit.
Thejunction box, transformer enclosure, or other enclosure in
the supply circuit to a wet-niche or no-niche luminaire and the
field-wiring chamber of a dry-niche luminaire shall be
grounded to the equipmcnt grounding terminal of the
panelboard. The equipment grounding terminal shall be
directly connected to the panelboard enclosure. The equipment
grounding conductor shall be installed withoutjoint or splice.

Exceptions:

1. Where more than one underwater luminaire is sup-
plied b.v the same branch circuit, the equipment
grounding conductor, installed between the junction
boxes, transformer enclosures, or other enclosures in
the supply circuit to wet-niche luminaires, or between
the field-wiring compartments cf dry-niche
luminaires, shall be permitted to be terminated ou
grounding terminals.

2. Where an underwater luminaire is supplied from a
transformer, ground-fault circuit-interrupter,
clock-operated switch, or a manual snap switch that is
located between the panelboard and a junction box
connected to the conduit that extends directly to the
underwarer luminaire, the eo,uipment grounding con-
ductor shall be permitted to terrninate on grounding
tcrrr-rinals cn tl;e tran;f'crmer, ground-fault cir-
cuit-intemrpter, clock-operated switch enclosure, cr
an outlet box used to enclose a snap switch.

E4205.3 Nonmetallic conduit. Where a nonmetallic conduit
is instailed between a forning shell arrd a junction box, trans-
forrner enciosure, or otirer enciosure, a 8 AWG insulated cop-
per bonding jumper shall be installed in this conduit except
whene a listed low-voltage lighting system not ruquiring
grounding is used. The bonding junrper shall be terminated in
the forming shell, junction box or transformer enclosure, or
ground-fault circuit-intEmrpter enclosure. The termination of
the 8 AWG bonding jumper in the forming shell shall be cov-
ered with, or ene apsulated in, a listed potting compound to pro-
tect such connection from the possible deteriorating effect of
pool water.

E42AS.4 Flexible cords. Wet-niche luminaires that are sup-
plied by a flexible cord or cable shall have all exposed
noncurrent-carrying metal parts grounded by an insulated cop-
per equipment grounding conductor that is an integral part of
the cord or cable. This grounding conductor shall be connected
to a grounding terminal in the supply junction box, transformer
enclosure, or other enclosure. The grounding conductor shall
not be smaller than the supply conductors and not smaller than
16 AWG.

E4205.5 Motors. Pool-associated motors shall be connected to
aa insulated copper equipment grounding conductor sized in
accordance wittr Table E3908.12, but not smailer tr\an 12

AWG. Where the branch circuit supplying the motor is
installed in the interior of a one-family dwelling or in the inte-
rior of accessory buildings associated with a one-farnily dwell-
ing, using a cable wiring method permitted by Table 84202.I,
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an uninsulated equipment grounding conductor shall be per-
mined provided that it is enclosed within the outer sheath of the
cable assembly.

84205.6 Feeders. An equipment grounding conductor shall be
installed with the feeder conductors between the grounding ter-
minal of the pool equipment panelboard a,-rd the grounding ter-
minal of the applicable service equipment or source of a
separately Cerived system. The equipment grounding conduc-
tor shall be insulated, shall be sized in accordance with Table
83908.L2, and shall be not smaller than 12 AWG.

Exce.ption: An existing feeder between an existing remote
panelboard and service equipment shall be permitted to run
in flexible metal conduit or an apprcved cable assembly that
includes an equipment grounding conductor within its outer
sheath. The equipment grounding conductor shall not be
connected to the grounded conductor in the remote
panelboard.

E,4205.6.1 Separate buildings. A feeder to a separate
buildling or structure shall be permitted to supply swimming
pool equipment branch circuits, or feeders supplying swim-
ming pool equipment branch circuits, provided that the
grounding arrangements in the separate building meet the
requirements of Section 83607 .3. Where installed in other
than existing feeders covered in the exception to Section
M205.6, a separate equipment grounding conductor shall
be an insulated conductor.

84205.7 Cord-connected equioment. Where fixed ol station-
ary equipment is connecteC with a fiiexibie curd to facilitate
removal, or disconnection for maintenance, repair, or storage,
as provided in Section E4202.2, the equipment grounding con-
ductors shall be connected to afixed metal part of ttre assembly.
The removable part shall be mounted ca or bondcd to the fixed
metal psrt.

84205.8 Other equipment. Other electrical equipment shall
be grounded in accordance with Section E3908.

sEcTtoN E4206
EQUIPMENT INSTALLATION

84206.1Thansformers. Transformers used for the supply of
underwater luminaires, together with the transformer enclo-
sure, shall be listed as a swimming pool and spa transformer.
Such transformers shall be of an isolated winding type with an

ungrounded secondary that has a grounded metal banier
between the primary and secondary windings.

E,4206.2 Ground-fault circuit-interrupters. Ground-fault
circuit-interrupters shall be self-contained units, circuit-
breaker types, receptacle types or other approved types.

F,42A63 Wiring on load side of ground-fault circuit-inter-
rupters and transformers. For other than grounding conduc-
tors, conductors installed on the load side of a ground-fault
circuit-intemrpter or transformer used to comply with the pro-
visions of Section E4206.4, shall not occupy raceways, boxes,
or enclosures containing other conductors except where the

other conductors are protected by ground-fault circuit inter-
rupters or are grounding conductors. Supply conductors to a

feed-through type ground-fault circuit intemrpter shall be per-

719



SWIMMING POOLS

mined in the same enclosure. Ground-fault circuit intemrpters
shall be permitted in a panelboard that contains circuits pro-
tected by other than ground-fault circuit intemrpters.

E4206.4 Underwater luminaires. The design of an underwa-
ter luminaire supplied from a branch circuit either directly or
by way of a transformer mee"ing the requirements of Section
E4206.I, shall be such that, where the fixture is properly
installed without a ground-fault eircuit-intemrpter, there is no
shock hazard with any likely combination of fault conditions
during normal use (not relamping). In addition, a ground-fault
circuit-intemrpter shall be installed in the branch circuit sup-
plying luminaires operating at more than 15 volts, so that there
is no shock hazard during relamping. The installation of the
ground-fault circuit-intemrpter shall be such that there is no
shock hazard with any likely faulrcondition combination that
involves a person in a conductive path from any ungrounded
part of the branch circuit or the luminaire to ground. Compli-
ance with this requirement shall be obtained by the use of a

listed underwater lunrinaire and by installation of a listed
ground-fault circuit-interrupter in the branch circuit.
Luminaires that depend on submersion for safe operation shall
be inherently protected aga-rnst the hazards of overheating
when not submerged.

E,4206.4.1 Maximum voltage. Luminaires shall not be

installed for operation on supply circuits over 150 volts
between conductors.

84206.1.2 Luminaire location. Luminahes mounted in
walls siiall be insialled with the tcp of the fixh;;e lens not
less than 18 inches (a57 mm) below the nomral water level
of the pool, except where the luminaire is listed and identi-
fied for use at a depth of not less than 4 inches (102 mm)
t'elow the nonnal water level of the pool. A luminaire facing
upward shall have the lens adequateiy g'rarded to prevent
contact by any person or shall be listed for use wiihoui a
guard,

F'4206-3 Wet-niche luminaires. Forming shells shall be

installed tbr the mounting of all wet-niche underwater
luminaires and shall be equipped with provisions for conduit
entries. Conduit shall extend from the forming shell to a suit-
ablejunction box or other enclosure located as provided in Sec-

tion 81206.9. Metal parts of the luminaire and forming shell in
contact with the pool water shall be ofbrass or other approved
corrosion-resistant meta-.

The enC of fl exible-cord j ackets and fl exible-cord conductor
terrninations within a luminaire shall be covered with, or
encapsulated in, a suitable potiing compound to prevent the
entry of water into the luminaire through the cord or its conduc-
tors. In addition, the grounding connection within a luminaire
shall be similarly treated to protect such connection from the
deteriorating effect of pool water in the event of water entry
into the luminaire.

Luminaires shall be bonded to and secured to the forming
shell by a positive locking device that ensures a low-resistance
contact and requires a tool to remove the lunrinaire from the

forming shell,

F,/;206.5.1 Servicing. All wet-niche luminaires shall be

removable from the water for inspection, relamping, or other

maintenance. The formins shell location and lensth of cord in
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the forming shell shall permit personnel to place the removed
luminaire on the deck or other dry location for such mainte-
nance. The luminaire maintenance location shall be accessi-
ble without entering or going into the pool water.

84206.6Dry-niche luminaires. Dry-niche luminaires shall be
provided with provisions for drainage of water and means for
accommodating one equipment grounding conductor for each
conduit entr.v. Junction boxes shall not be required but, if used,
shall not be required to be elevated or located as specifred in
Section 84206.9 if the luminaire is specifically identified for
the purpose.

F,4206.7 No-niche luminaires. No-niche luminaires shall be
listed for the purpose and shall be installed in accordance with
the requirements of Section E4206.5. Where connection to a

forming shell is specified, the connection shall be to the mount-
ing bracket.

84206.8 Through-walt lighting assembly. A through-wall
lighting assembly shall be equipped with a threaded entry or
hub, or a nonmetallic hub, for the purpose of accommodating
the termination of the supply conduit. A through-wall lighting
assembly shall meet the constmction requirements of Section
84205.4 and be installed in accordance with the requirements
of Section 84206.5 Where connection to a forming shell is
specified, ttre connection shali be to tire conduit termination
point.

Fl42A6.9 Junction boxes and enclosures for transforrners or
ground-fault circuit interrupters. Junction bcxes fcr undel-
water luminairos an<i enciosures for transformers ard
ground-fault circuit-interrupters that supply underwater
luminaires shall comply with the following:

E+Z0t19.LJunction boxes. A junction box connected to a

conriuit that extentis directly io a fcrming shell cr mounting
brackei of a no-niche luminaire shall be:

1. Listed as a swimming pool junction box;

2. Equipped with threaded entries or hubs or a nonme-
tallic hub;

3. Constucted ofcopper, brass, suitable plastic, or other
approved conosion-resistant material ;

4. Provided with electrical continuity between every
connected metal conduit and the grounding terminals
by means of copper, brass, or cther approved ccrro-
sion-resistani metal that is integrai wi',h the box; and

5. Located not less than 4 inches (102 mm), measured
from the inside of the bottom of the box, above the
ground level, or pool deck, or not less than 8 inches
(203 mm) above the maximum pool water level,
whichever provides the greatest elevation, and shall
be located not less than 4 feet (1219 mm) from the
inside wall of the pool, unless separated from the pool
by a solid fence, wall or other permanent basier.
Where used on a lighting system operating at 15 volts
or less, a flush deck box shall be permitted provided
that an approved potting compound is used to fill the
box to prevent the entrance of moisture; and the flush
deck box is located not less than 4 feet (1219 mm)
from the inside wall of the pool.
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84206.9.2 Other enclosures. An enclosure for a trans-
former. grcund-fault circuit-intemrpter or a similar device
connected to a conduit that extends directly to a forming
shell or mounting bracket of a no-niche luminaire shall be:

1 Listed and la-beled for the pulpose, comprised of cop-
per, brass, suiiable plastic, or other approved cono-
sion-resistant material ;

2. Equipped with threaded entries or hubs or a nonme-
tallic hub;

3. Provided with an approved seal, such as duct seal at
the conduit connection, that prevents circulation of air
between the ccnduit and ihe enclosures;

4. Provided with electrical continuity between every
connected metal conduit and the grounding terminals
by means of copper, brass or other approved corro-
sion-resistant metal that is integral with the enclo-
sures; and

5. Located not less iiran 4 inches (102 mm), measured
from the inside bottom of the enclosure, above the
ground level or pooi deck, or not less than 8 inches
(203 mm) above the maximum pool water level,
whichever provides the greater elevation, and shall be
located not less than 4 feet ( 1219 mm) from the inside
wall ofthe pool, except where separated from the pool
by a solid fence, wall or other permanent barrier.

84206.9.3 Protection of junction boxss and enclosures.
iunction boxes and enclosiires mounted above the grade of
the finished walkway around the pcol shall not be located in
the walkway unless afforded additional protection, such as

by locarion under diving boards or adjacent to fixed struc-
tures.

84206.9.4 Grounding terminals. Junction boxes, trarrs-
former enclosures, and ground-fault circuit-intomrpter
enclosures connected to a conduit that extends directly to a
fornring shell or mounting bracket of a no-niche luminaire
shall be provided with grounding terminals in a quantity not
less than the nurnber ofconduit entries plus one.

84206.9.5 Strain relief. The termination of a flexible cord
of an underwater luminaire within a junction box, trans-
forrner enclosure, ground-fault circuit-intem.rpter, or other
enclosure shail be provided with a s*rain relief.

B'4206.10 Underwater audic equipment. Underwater audio
equipment shall be identified for the purpose.

84206.10.1 Speakers, Each speake.r shall be mounted in an
approved metal forming shell, the front of which is enclosed
by a captive metal screen, or equivalent, that is bonded to
and secured to the forming shell by a positive locking device
that ensures a low-resistance contact and requires a tooi to
open for installation or servicing of the speaker. The form-
ing shell shall be installed in a recess in the wall or floor of
the pool.

84206.10.2 Wiring methods. Rigid metal conduit or inter-
mediate metal conduit of brass or other identified corro-
sion-resistant metal, rigid nonmetallic conduit, or liquid
tight flexible nonmetallic conduit (LFNC-B) shall extend
from the forming shell to a suitable junction box or other
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enclosure as provided in Section E4206.9. Where rigid non-
metallic conduit or liquid tight flexible nonmetallic conduit
is used, an 8 AWG solid or stranded insulated copper bond-
ing jumper shall be installed in this conduit with provisions
for terminating in the forming shell and the junction box.
The termination cf the 8 AWG bonding jumper in the form-
ing shell shall be covered with, or encapsulated in, a suitable
potting compound to proteet such connectjon from the pos-
sible deteriorating effect of pool water.

E4206.10.3 Forming shell and metal screen. The forming
shell arnd metal screen shall be of brass or other approved
corrosion-resistant metal. All forming shells shall include
provisions for terminating an 8 AWG copper conductor.

E,4206.11. Electrically operated pool covers. The electric
motors, conffollers, and wiring for pool covers shall be located
not less than 5 feet (1524 mm) from the inside wall of the pool
except where separated from the pool by a wall, cover, or other
permanent barrier. Electric motors installed below gracie level
shall be of the totally enclosed type. The eiectric motor and
controllen shall be connected to a circuit protected by a
ground-fauli circuit-intemrpter. The device that controls the
operation of the motor for an electrically operated pool cover
shall be located so that the operator has fuil view of the pool.

E4206,l2Blectric pool water heaters. All electric pool water
heaters sliall have the heating elements subdivided into loads
not exceeding 48 amperes and protected at not more than 60
anperes. The ampacity of the branch-circuit conductors anC

the rating or setting ofovercurrent protective devices shall be
not less than 125 percent ofthe total nameplate load rating.

F,,4206.13 Pool area heating. The provisions of Sections
842G6.13.1thrt'ugh E4206.13.3 shall appiy to all pool deck
areas, including a covered pool. wherc ele'trically operated
comfort heating units are installed within 20 feet (6096 mm) of
the inside waii of the pool.

n4206.13.1Unit heaters. Unit heaters shaii be rigidly
mounted to the structure and shall be of the totally enclosed
or guanded types. Unit heaters shall not be mounted over the
pool o:r within the area extending 5 feet ( 1524 mm) horizon-
tally fi'om the inside walls of a pool,

84206.13.2 Permanently wired radiant heaters. Electric
radiant heaters shall be suitably gualCed and securely fas-
tened to their mounting devices. Heaters shall not be
installed over a pool or within the area extending 5 feer
(1524 mm) horizontally from the inside walls of the pool
and shall be mounted not less than 12 feet (3658 mm) verti-
cally above the pool deck.

84206.13.3 Radiant heating cables prohibited. Radiant
heating cables embedded in or below the deck shall be pro-
hibited. -

SECTION E42O7
STORABLE SWIMMING POOLS

F.4207.tPumps. A cord and plug-connected pool filter pump
for use with storable pools shall incorporate an approved sys-
tem ofdouble insulation or its equivalent and shall be provided
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with means for grounding only the internal and nonaccessible
noncurrent-carying metal parts of the appliance.

The means for grounding shall be an equipment grounding
conductor run with the power-supply conductors in a flexible
cord that is properly terminated in a grounding-type attach-
ment plug having a fixed grounding contact. Cord and
plug-connected pool filter pumps shall be provided with a

ground-fault circuit intemrpter that is an integral part cf the

attachment plug or located in the power supply cord within 12

inches (305 mm) of the attachment plug.

B'n07.2 Ground-fault circuit-interrupters required. Elec-
trical equipment, including power-supply cords, used with
storable poois shail be protected by ground-fault circuit-inter-
rupters. All 125-volt receptacles located within 20 feet (6096

mrn) of the inside walls of a storable pool shall be protected by
a ground-fault circuit intemrpter. In determining these dimen-
sions, the distance to be measured shall be the shortest path that
the supply cord of an appliance connected to the receptacle
would follow without passing through a floor, wall, ceiling,
doorway with hinged or sliding door, window opening, or other

effective permanent ba:rier.

F,4207.3 Luminaires. Luminaires for storable pools shall noi
have exposed metal parts and shall be listed for the pulpose as

an assembly. In addition, luminaires for storable pools shall
cornply with the requirements of Section E42073.1 or
84207.3.2.

E42tt7 .3-l Fifteen volts or less- A lununaire installed in or
on the wall of a storable poci shall be part oi a cord and
plug-connected lighting assembly, The assembly shall:

1. Have a luminaire lamp that operates at 15 volts or
less;

2. Hcve an impacr-resistani poiymeric iens, luminaiie
body, and hansformer enclosure;

3. Have a tansformer meeting ihe requirements of section
EA2O6.I wirh a prir-nary rating not over 15C volis; and

4. Have no exposeC metal parts.

lF'4207.3.2Notover 150 volts. A lighting assembly without
a transformer, and with the luminaire lamp(s) operating at
not over i50 volts, shall be permitted to be cord and
plug-connected where the assembly is listed as an assembly
for the purpose and complies with all of the following:

t. it has an irnpact-resistant polymeric lens and
luminaire body.

2. A ground-fault circuit intemrpter with open neutral
conductor protection is provided as an integral part of
the assembly.

3. The luminaire lamp is permanently connected to the
ground-fault circuit intenupter with open-neutral
protection.

4. It complies with the requirements of Section E4206.4.

5. It has no exposed metal parts.

84207.4 Receptacle locations. Receptacles shall be located
not less than 6 feet (1829 mm) from the inside walls of a pool.

In determining these dimensions, the distance to be measured

shall be the shortest path that the supply cord of an appliance
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connected to the receptacle would follow without passing

through a floor, wall, ceiling, doorway with hinged or sliding
door, window opening, or other effective permanent barrier.

sEcfloN E4208
SPAS AND HOT TUBS

E420E.f Ground-fauit circuit-interrupters. The outlet(s)
that supplies a self-contained spa or hot tub, or a packaged spa
or hot trub equipment assembly, or a field-assembled spa or hot
tub witlir a heater load of 50 amperes or less, shall be protected
by a gnrund-fault circuit-interrupter.

A listed self-contained unit or listed packaged equipment
assembly marked to indicate that integral ground-fault cir-
cuit-intemrpter protection is provided for all electrical parts
within the unit or assembly, including pumps, air blowers,
heaters" lurninaires, controls, sanitizer generators and wiring,
shail not require that the outlet supply be protected by a

ground-fault circuit intemrpter.

A combination pooUhot tub or spa assembly commonly
bonded need not be protected by a ground-fault circuit inter-
rupter.

E4208.2 Electric water heaters. Electric spa and hot iub water
heaters shall be listed and shall have the heating elements sub-
divided into loads not exceeding 48 amperes and protected at
not more than 60 arnperes. The ampacity of the branch-circuit
gen{usrors, and the ratiiig or setting ofoverctirrent protuctive
devices, shall be not less than 125 porcent of the total name-
plate load rating.

E4208.3 Underwater audio equipment. Underrvater audio
€o.rrip11l"ng used with spas and hot tubs shali coinply rvith the
provisions of Section E4206.I0.

E4208.4 Emergency switch for spas and hot tubs. A clearly
labeled emergency shutoff or control switch for the purpose of
stopping the rnotor(s) that provides power to the recirculation
system andjet system shali be instalied at apoint that is readily
accessible to theusers, adjacentto and within sight ofthe spa or
hot tub and not less than 5 feet ( 1524 mm) away from the spa or
hot tutr. This requirement shall not apply to single-family
dwellirigs.

SECTION E4209
HYDROMASSAGE BATHTUBS

E42O9J Ground-fault circuit-interrupters. Hydromassage
bathtutrs and their associated electrical components shall be

supplied by an individual branch circuit(s) and protected by a
readily accessible ground-fault circuit-interrupter. All
125-volt, single-phase receptacles not exceeding 30 amperes
and located within 6 feet (1829 mm) measured horizontally of
the inside wails of a hydromassage tub shail be protected by a
ground-fault circuit intemrpter(s).

E,4209.2 Other electric equipment. Luminaires, switches,

receptarcles, and other electrical equipment located in the same

room, and not directly associated with a hydromassage bath-

tub, shall be installed in accordance with the requirements of

T
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this code relative to the installation of electrical equipment in
bathrooms.

84209.3 Accessibility. Hydromassage bathtub electrical
equipment shall be accessible without damaging the building
structure or building finish.

E4f,;A9.4 Bonding. All metal piping systems and all grounded
metal parts in contact with the circulating water shall be
bonded together using an insulated, covered or bare solid cop-
per bonding jumper not smaller than 8 AWG. The bonding
jumper shall be connected to the terminal on the circulating
pump motor that is intended for this purpose. The bonding
jumper shall not be required to be connected to a double
insualted circulating pump motor. The B AWG or larger solid
copper bonding jumper shall be required for equipotential
bonding in the area ofthe hydromassage bathtub and shall not
be required to be extended or attached to any remote
panelboard, service equipment, or any electrode.
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